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(54) AUTOMATIC LUMINANCE ADJUSTMENT DEVICE 

(5 7) Abstract: 

PURPOSE: To conduct an appropriate screen adjustment in accordance with the user's 
taste. 

CONSTITUTION: A timer circuit 2 measures the operating time of a display device 1 1 
and photosensors 3 to 5 detects the ambient lighting condition. A sensor 6 (or a circuit 7) 
detects the luminance of the video signals given to the device 11. A neural network 9 
conducts sum of the products operations based on the output values of the circuit 2, the 
photosensors 3 to 5 and the sensor 6 and weighting and generates control signals. A 
display control circuit 10 controls the luminance, the degree of brilliance and hue of the 
screen of the device 1 1 based on the input video signals and the control signals. Thus, 
the condition of the screen is controlled in accordance with the operating time of the 
device 1 1 , the ambient Ught and the luminance of the video signals and the screen is 
adjusted according to the taste of the user. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the brightness automatic gears which adjust the 

condition of the screen of a display unit automatically. 

[0002] 

[Description of the Prior Art] Conventionally, although the user was adjusting the brightness of a screen 
etc. himself to a surrounding light in the display unit when the condition of the brightness of a screen 
was not suitable, since the preparation changed with environments around a screen, it was troublesome 
for a user. For this improvement, a sensor detects the environment of perimeters, such as the quantity of 
light of the equipment circumference, the parameter for adjustment is chosen with reference to the 
correlation function for regulating automatically, and the method of adjusting the brightness of a screen, 
saturation, etc. automatically is proposed (JP,5-6159,A). 

[0003] Drawing 5 is the block diagram of such conventional brightness automatic gears. In these 
brightness automatic gears, the parameter for the brilliance controls of the screen determined by the 
criteria correlation curve which shows the correlation of the brightness of a screen and the surrounding 
quantity of light as shown with the broken line of drawing 6 is memorized by storage 26. And a photo 
detector 21 detects surrounding brightness and a control unit 24 adjusts the screen of a display 23 with 
reference to storage 26 using the result using the information on the detected ambient light. Moreover, 
the criteria correlation curve memorized by storage 26 is corrected like the continuous line of drawing 
6 , and it enables it to correct according to liking of a user with adjustment values, such as brightness of 
the screen inputted from the screen adjusting device 22, light and darkness, and a color tone. 
[0004] However, since it is possible to change in connection with the passage of time even if a 
surrounding environment is fixed, in such a case, a user's feeling must correct a correlation curve. 
Moreover, in order to correct a correlation curve, surrounding brightness must be divided into several 
steps, it must repeat that a user determines an adjustment value with the screen adjusting device 22 for 
every phase, and processing becomes complicated. Furthermore, since the two-dimensional correlation 
curve is used, if it is going to change an adjustment value greatly about the brightness of a certain 
specific perimeter, it will follow in footsteps of this modification and an adjustment value will change 
also about the brightness of those both sides (longitudinal direction in drawing 6 ). 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, in the conventional brightness 
automatic gears, after a user's feeling changed in connection with the passage of time, there was a 
trouble that a correlation curve had to be corrected each time. Moreover, when the processing for 
correction of a correlation was comphcated and it was going to change a setup about a certain specific 
ambient light, there was a trouble of also affecting a setup about other ambient lights. This invention 
was made in order to solve the above-mentioned technical problem, it can respond to change of a user's 
feeling, and aims to let setting modification offer easy brightness automatic gears. 
[0006] 
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[Means for Solving the Problem] The photosensor which detects the condition of an ambient light that 
this invention consists of brightness, saturation, and a hue, The timer circuit which measures the 
operating time of a display unit, and the luminance-signal sensor which detects the brightness of the 
video signal given to a display unit. With the neural network who generates a control signal which 
performs sum-of-products count based on the output value and load of a photosensor, a timer circuit, 
and a luminance-signal sensor, and serves as a screen according to a user It has the display control 
circuit which controls the brightness of the screen of a display unit, saturation, and a hue based on this 
control signal. 

[0007] Moreover, it has an input unit for inputting the control signal for study specified that a screen 
will be in a desired condition, and a neural network leams based on the current output value of a 
photosensor, a timer circuit, and a luminance-signal sensor, and the control signal for study, and corrects 
a load. Moreover, a neural network makes the brightness of a screen low, when the brightness of a video 
signal is too high, the time dark in a perimeter, and, and the time bright in a perimeter, and when the 
brightness of a video signal is too low, he outputs the control signal which makes the brightness of a 
screen high. Moreover, he outputs a control signal with which the brightness of a screen becomes low as 
a neural network's operating time detected in the timer circuit increases. 
[0008] 

[Function] According to this invention, when a neural network generates a control signal based on the 
output value of a photosensor, a timer circuit, and a luminance-signal sensor and a display control circuit 
controls the brightness of the screen of a display imit, saturation, and a hue based on a control signal, it 
is adjusted so that it may become the condition of an ambient light, and a screen according to liking of a 
user. Moreover, a neural network performs study which corrects the correspondence relation between 
the output value of a photosensor, a timer circuit, and a luminance-signal sensor, and a control signal by 
inputting the control signal for study from an input unit. 

[0009] Moreover, when the brightness of a screen is made low when the brightness of a video signal is 
too high, the time dark in a perimeter, and, and a neural network outputs the control signal which makes 
the brightness of a screen high when the brightness of a video signal is too low, the time bright in a 
perimeter, and, screen adjustment according to the condition of an ambient light and liking of a user is 
carried out. Moreover, when a neural network outputs a control signal with which the brightness of a 
screen becomes low as the operating time detected in the timer circuit increases, screen adjustment 
according to the condition of an ambient light and liking of a user is carried out. 
[0010] 

[Example] Drawing 1 is the block diagram of the brightness automatic gears in which one example of 
this invention is shovm. The timer circuit which measures the time amount after, as for 1, the electric 
power switch of brightness automatic gears and a display unit 1 1 is tumed on, as for 2, an electric power 
switch 1 is tumed on and a display unit 1 1 starts actuation, The photosensor which detects the condition 
of an ambient light that 3-5 consist of brightness, saturation, and a hue. When 6 measures the brightness 
of the screen of a display unit 1 1, the luminance-signal average detection sensor which detects the 
brightness of the video signal inputted into equipment 11, and 7 are luminance-signal average detectors 
which carry out direct detection of the brightness of this signal from the inputted video signal. 
[001 1] Moreover, an input unit for 8 to set up the condition of the screen of a request of a user and 9 are 
based on the output value of a timer circuit 2, photosensors 3-5, and the luminance-signal average 
detection sensor 6 (luminance-signal average detector 7). The neural network who generates a control 
signal which serves as a condition of an ambient light, and a screen according to liking of a user, 10 is a 
display control circuit which controls the signal given to the red of a display unit 11, green, and three 
blue electron guns based on an input video signal and the control signal from a neural network 9. 
[0012] Next, actuation of such brightness automatic gears is explained. A photosensor 3 detects a part 
for red Mitsunari of the ambient lights, and photosensors 4 and 5 detect a green light component and a 
blue glow component similarly, respectively. Thus, it enables it to detect also about the element 
(saturation, hue) not only related to surrounding brightness but a color by separating into each 
component of red, green, and blue, and detecting an ambient light. This means pinpointing the location 
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in a stereo like drawing 2 which expresses the condition of an ambient Hght in three dimension. 
[0013] What is necessary is just to have one of either of these as a luminance-signal sensor which 
detects the brightness of a video signal, although it has two, the luminance-signal average detection 
sensor 6 and the liuninance-signal average detector 7. Moreover, although the neural network 9 is used 
as a means to generate the control signal for screen adjustment and the simulator by software has 
realized this in this example, you may constitute from hardware. 

[0014] Drawing in which drawing 3 (a) shows a neural network's 9 example of 1 configuration, and 
drawing 3 (b) are drawings showing the mathematical theory of the neurone which constitutes a neural 
network 9. Nki (however, k=l-3, i=l-5) The k-th layer, the i-th neurone, li A neural network's 9 input 
value acquired from each output value of a timer circuit 2, photosensors 3-5, and a sensor 6 (or circuit 
7), Oki is the output value of the k-th layer and the i-th neurone Nki, and Hki is the threshold of the k-th 
layer and the i-th neurone Nki, and Wkij. It is the load which has combined i-th neurone Nki, k-lst layer 
[ the k-th layer, ], and j-th neurone Nk-lj. 

[0015] The neural network 9 of this example consisted of three layers, the input layer which is, the 
interlayer whose number is the 2nd, and the output layer which is, and has the neurone Nki which is the 
component which performs the same load sum processing as a nerve cell on each class. Neurone Nki 
carries out synaptic connection to all neurone Nk-lj of a front layer - having — **** - the strength of 
this synaptic connection ~ load Wkij it is . Furthermore, there is a threshold Hki of a proper in each 
neurone Nki. 

[0016] Input value II It is the value with which AID conversion of the operating time which is the 
output value of a timer circuit 2 was carried out, and it was normalized, and is input-value 12 -14. It is the 
value which A/D conversion of the output value of photosensors 3-5 was carried out, and was 
normalized, respectively. Moreover, input value 15 It is the value to which the same processing as the 
output value of a sensor 6 (or detector 7) was performed. Output values 031-033 are the digital value of 
the control signal outputted to the display control circuit 10, and are the signals corresponding to each 
color of red, green, and blue, respectively. The output value 033 of the 3rd layer (output layer) and the 
3rd neurone N33 is shown in a degree type as an example. 
[0017] 
[Equation 1] 

033=/{^Z(02^ XW33^)+/f33} (1) 

[0018] Here, fQ is a fimction showing the output characteristics of the neurone which outputs between 
0-1 . It can express similarly about the output value of other neurone. In order to perform screen 
adjustment using the neural network 9 of such a configuration, the following study is carried out in 
advance and Load Wkij and a threshold Hki are determined. 

[0019] although a neural network has the view from which some differed — this example - back 
propagation (Back Propargation) ~ law is applied. A back-propagation method is the load Wkij of 
neurone so that it may converge with e= 0 by making into an error performance index the error sum of 
squares shown in a degree type. It is the approach to which a threshold Hki is changed. 
[0020] 
[Equation 2] 

e=YX^(/ i"03f)* • • • (2) 

[0021] In a formula (2), ti is teacher data used as a neural network*s 9 desirable output value over the 
training pattern data mentioned later. Moreover, amount of error propagation deltaSi of an output layer 
and an interlayer's amoimt of error propagation delta2i are expressed with a degree type. 
delta3i=(ti-03i) x03ix (l-03i) ... (3) 
[0022] 
[Equation 3] 
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n 



d3fxmtJ)xOZix{\-02i) 



(4) 



[0023] However, when output 03i becomes near infinite accidentally 0 or 1, in a formula (3), amount of 
error propagation delta3i becomes very small, and amount of error propagation delta3i is set to 0 by the 
digit count to treat, therefore, since study may not advance, a degree type (KuUback-Divergence) is used 
for an error performance index as a cure (bibliography: — December, 1990 lEICE TRANSACTIONS [ ] 
- J73-D-2 pp.2002-2028 ** and Kato --) Ejima: "improvement in the speed of the PDP model by the 
error performance index", November, 1992 Shingaku Giho NC92-73 pp.33-38 Watanabe, Shimizu : 
"reduction-izing of the learning time of the hierarchical neural network by the study multiplier and the 
accommodative correcting method of the condition of convergence" 
[0024] 
[Equation 4] 

Z>=^{f tx/og-^-KI-f ^)X^og ^^^^l } (5) 

[0025] By making a formula (5) into an error performance index, the load and threshold of neurone are 
changed so that it may converge with D= 0. Since amount of error propagation delta3i becomes a degree 
type and an error spreads directly, study advances promptly. 
delta3i=ti-03i ... (6) 

[0026] In order to learn a neural network 9, it is input-value II -15. The value (it is hereafter called 
training pattem data) used as criteria, and this training pattem data II -15 It is necessary to give the 
desirable output values 031-033 (teacher data tl -t3) of the receiving neural network 9. Training pattem 
data II -15 There is a method of incorporating the output value of the timer circuit 2 at present, 
photosensors 3-5, and a sensor 6 (or detector 7) as an approach of inputting, for example, 
[0027] Moreover, teacher data tl -t3 In order to input, a user operates an input unit 8 so that the screen 
of a display unit 1 1 may be in a desired condition. The control signal for study is outputted to the display 
control circuit 10 by such actuation from a neural network 9, and the hand regulation of the screen of a 
display unit 1 1 are performed by it. And it is teacher data tl -t3 by incorporating the control signal for 
the study in the time of a screen being in a desired condition. It is obtained (the digital value of the 
control signal for this study is teacher data tl -t3 correctly). 

[0028] Training pattem data II -15 An input performs computation from an input layer to an output layer 
by performing sum-of-products count like the formula (1) which is total of the product of the output 
value of all the neurone of the front layer which each neurone has combined with self, and a load. And it 
asks for error delta3i of an output layer by the formula (5) and (6), and asks for an interlay er's error 
delta2i by the formula (4) further. In this way, an error is made to spread toward an input layer and the 
load Wkij of each neurone Nki and a threshold Hki are corrected like a degree type. 
Wkijnew=Wkijold+delta kixWkijold ... (7) 
Hkinew =Hkiold+deltakixHkiold ... (8) 
[0029] 
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